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ADDITIVE ALGEBRAIC AND MULTIPLICATIVE THINKING 
WHAT IS MATHEMATICS? 

As Mathematician John A. Van de Walle explains, 

'Mathematics is much more than computation 

with pencil and a paper and getting answers to 

routine exercises. In fact, it can easily be argued 

that computation, such as doing long division, is 

not mathematics at all. Calculators can do the 

same thing and calculators can only calculate – 

they cannot do mathematics.' 

John Allen Paulos agrees, 'Mathematics is no 

more computation than typing is literature' 

Mathematics has been defined as the study of 

quantity, structure, space, and change. The word 

mathematics comes from the Greek μάθημα 

máthēma which translates simply as 'learning'. 

Mathematics is conceptually based... not skills 

based. Understanding of one concept is needed to 

understand another concept, and another 

concept, and another concept….  

Many children (and indeed adults) have gaps in this relational understanding of mathematical concepts and so their learning plateaus 
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MATHEMATICAL THINKING 

Recall that the Greek origins of the word mathematics translates as 'learning' - to learn we must think. As John Wesley Young explains 'It is clear that the 

chief end of mathematical study must be to make the students think.' (Not to simply arrive at an 'answer' without understanding of the mathematical 

concepts!) 

John Dewey points out that 'We only think when confronted with a problem'. 

Children in the first three years of school think additively - this means thinking in terms of Addition and Subtraction. Place Value and Multiplication and 

Division are all thought of additively in these early years, as children skip count (repeatedly add or subtract the same number) to multiply and divide, and as 

children add the values of digits to find the value of the number (for example 23 is 20 and 3 or 2 tens and 3 ones). 

Following these years, children begin to think multiplicatively about Place Value, Multiplication and Division and Fractions - this means thinking in terms of 

Multiplication and Division as children develop their understanding that we multiply and divide by 10 as we move between places in Place Value,  that 

multiplication and division make numbers a number of times larger or smaller and that Fractions are created through division 

As Jacob and Willis, pointed out at the MERGA Conference 2001 'Unless teachers consciously help children develop multiplicative thinking, which goes well 

beyond repeated addition, it may not happen for many children.' 

As Leslie Blair explains (in It's Elementary: Introducing Algebraic Thinking Before High School), children think algebraically through finding patterns and 

relationships. 'As soon as kids start learning how to count, and then add, subtract, multiply, and divide, they are encountering algebraic thinking'   

In fact we all do as W. W. Sawyer points out 'In mathematics, if a pattern occurs, we can go on to ask, Why does it occur? What does it signify? And we can 

find answers to these questions. In fact, for every pattern that appears, a mathematician feels he ought to know why it appears' 
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